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Tab.1 Water treatment design

i WK TR/ % T 7K 5E B/ mm
T1 75 ~80 60 ~ 65 50 80
T2 60 ~ 65 75 ~ 80 50 80
3 45 ~50 60 ~ 65 50 80
T4 60 ~ 65 60 ~ 65 50 80
T5 60 ~ 65 45 ~50 50 80
T6 75 ~ 80 45 ~50 50 80
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I T AL AN i 0 ) T R T 2 R ) A
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A RS AR S R v 2R 00 0 98 K R S e O 4~
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EB N 1.6 (T11) 1.3 (TI12).,1.0 (TI13) .
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P30 ~ 100 em 4 JZ2 1 R BLE KR R 0, =
0, (0,.0, Fl y 735 Ky 1 e it A K & AR
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PRERE 7K & A 1 B B A ) T 0 0 0 {3 A8 i
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Effect of different irrigation treatment on plant height of cotton
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Fig.2  Effect of different irrigation treatment on stem diameter of cotton
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AEFETT JEAMY, Gl i s R R, ¥ TT 5
T8 Z |22 R A 3, (B 5 4 # T9 1 T10 () 22 R 1y
K R R K A S Bk E AL
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Effect of different irrigation treatment on leaf area of cotton

(b) #HHIAE (o) HBKIXK

A YA A BIRARTE (B B S AR R
FO{ED) B2 o MNIE] 4a ] LU MY, BE 3 46 5% 10 0t 2
O FE E , 5 b BHLER) A % I v R A B T A, v Ak B
T2 f i v A /N, AL BR TS W v A R, Bt 4E 1o
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T1 3K F KV, 5A0FE T2 T3 1 T4 2 [8] 25 53 )ik
Ko MK 4b 0] LLE ) A4S I V% 2R B % K
T T B BT R K o AR B TT AR AR TR R
AR, A K 23 40 B T10 M348 VK R dne i L Ge it e br
GERFHT AL B TI0 HALFE T9 22 3 KB %, S4b 7
T8 1 T7 Z [H] )25 13k 8 #FH K Vo B 4e 1] LU
BE] AL TI4 F TS TR/ B K A AL
G2l N ) STERN R R S = = =1 8
BTLL R0 T12 R 48 I 7 28 B A%, T LA 48 1t 7%
R 7 KRR R N 2 E S, St g R
FEHA  AbFE T15 5 4G T11 . T12 . T13 fil T14 )22 5%
ik 5 i K, L5 AR B T11 A1 T12 () 22 5 ik 1
KO HAREE T11 fT T12 Z () 22 AR B 3
2.2 AEASRENEZEBHBTEHNZMNE

AR 7K 53 Ab 322 J5 B R AR RF A 7 2 B 7™ St )
PR (3 2) SR WY, WAL AT AR 7™ o DA RS B0 B 48 o
KA S BE R K S Ak B AS [R] 1 A7 AEAS 6] R
25 5 o /XIS (AL T1 ~ T6) 25 R W], 75 W4
JEAK 57 B (K TRl 60% ~65% FC) 1L W] 78
GHEK (HEK TR A 75% ~80% FC) AL FE(T2) Y
KRR ™ 5 B R LA B A 1 e K, B I 78 A
IK(HEKTIRA 75% ~80% FC) ALE W T K 735
B (HEK TRy 45% ~50% FC) 4bFE(T6 ) 1 ¥ A
R R B DL R AR E B O g LAt Ak B A T
HZIE] AL B T4 AR AR B K 4y i (E KR R
H60% ~65% FC) ™ it HlE bR iR B I AR T &b
T2, H.22 5 oKk F) B KT B3 T HAb g B
i H A 3R] 22 5535 1 2 K7 5 IRl AT DL 3] A A A
WA KT R R R BRI AR R,
Ab 3 TT FIALFE TS () FF Al ™ ik R B R A8 Bk AR
FHY L Ab B T7 (44 B W K 4y R 5 7 80% ~
100% FC) W% fm T AL T8 (44 7 W 3K 4 O 47
TE60% ~80% FC) ,{HA4hH[H] 2% 5 A8 W 25, 1y b 3
TO (& F W RR I 2 + 08 & R R AE 50% ~
90% FC) FAb 3 T10 (44 F WXl e )2 - 588
JEDRFFAE 40% ~60% FC) [FFAR ™ B ¥ /N T 4b
T8, AR R, A B T (& A F WIE
IKGERII A 1.6 E,, ) MR Af 7™ 5 SRR S B
ETARE TI2( 2 EFWHEKERH N 1.3 E,),
H 4b R ) 25 5 AN W 2, Ab B T3 (4 B I K
WA 1.0 Ey ) kAR ™ 5 F0FRLRR A B0 IR T
ARFR T12, {H A4b 3 [H] 22 5 A & 2, A0 #E T13 | 4b 3
T4 (A F WK EH YN 0.7 E,) AL T15
(AT MHEAKEHY R 0.4 E,,) B &2 3
TE/NF AL B T, G811 43 B 45 S 3R 0H Ab 28 JA] 22 S 3k
K.

x2 AEKSVBRBESEREHEF
Tab.2 Yield and its constitution factors of transplanted

cotton following wheat harvest in different water treatments

3 FERR ™ 1/ e B Koy
(kg-hm’z) JRE/g %
Tl 3135.29% 9. 60" 4.89* 0.38
T2 3500. 29" 10. 80* 5.10° 0.37°
i T3 3052.65° 9.30" 4.75" 0.38°
T4 3439.99 10.70° 4. 46" 0.38"
TS5 2640.41¢ 9.00° 4,08 0.38"
T6 2622.54% 8. 40" 4,234 0.39*
T7 3252.21° 10.27¢ 0.39
- T8 3122.72% 9.67" 0.41%
9 2 661.93° 8.33" 0. 39"
T10 1579. 80" 5.70° 0.42°
T11 1532.43* 5.90"
Ti2  1382.78" 5,10
. TI3 1040.36"  4.30"
T14 568.20" 2.50¢
T15 277. 09 1.00°

fErab e AT RERRTE0.05 KF b 225 3%

2.3 ARKSAEXRNEZEEBREFEFEKENZ M
2.3.1 MEAETHANSHEYTKE
Penman — Monteith J7 2 H R+ BA/EY 28 K 7%

1 S R R 2 R R I — ik LA B - i R K
TRYHOCE S o 3L ail , BEV S T 1 9 9 2E 3URR 1IE X 2%
EVE R R, b & T 2R 8h #5804tk B
ARSI ST ERE . TS
FHAEM T KR En ARG — 1k A5 ifEfL, FAO
BT S EAEYTOKEN T E SR SHEYT K
O — MR S H AW )2 B0 kR R
Yo N 0. 12 m, [ 52 1 B 77 4 70 s/m, SR
J90.23, 9 H AL TR T R, & — 8 AR K
%, 56 4 I T b AT I S Bl K Y Sk (0 5 Hb Y 28 R R
i, it E Ay

0.4084(R, - G) +y T9+°2073U2(e5 —e)
o= A+y(1+0.340,) (1)
X E,——SH Y ZEEE, mm

A M A AR PR R OC R R R R

R,— 5 J2 ¢ T v 4 5, MU/ m”

G——H3EPGE &Y AR i E R,

HE PG i n] 20 M)/ m?

E

YL H 3R KPa/
T— P,

U,—2 m 5 & 4b X, m/s

M1 A KI5 E  kPa

PR IKIRE  kPa

HRPETR SR TR, A (D) TR

eS

e(l
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157.55 mm, H ¢ ¥ {H X 3.75 mm/d; nt 2 H§
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Fig.5 Variation process of reference crop evapotranspiration

during growing season of cotton
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I—E 7K & 5 T &, mm
M;——100 em + JZ Py ek A IR, mm
H T i 30 1 R KR R T 5.0 m, /R TE ik
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PO SO R AR A L R, =0,
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TARIK G AL B A S ARAE R BB /K 5 (R 3) , 3R 3
LR B, 2 R B R AR B FE K 5 AR 302,21 ~
439. 84 mm Z [i] , /N XA B0 45 R W], £ 4b 3 0T FE
KRR H S FE K 98 R B[R], X 02 T O AR IE
GG 26, WE T IR B B 22 K, A K A ik
PR, 2% b 3 - M K R BEAC N XY 5 B ) 58 40 K A B
(TL A1 T6) FE 7K 5 B Wik i T HA AL B, 7K J Ak B %o
TEAL IR AEFE K B 52 5 26 A — 2 st 2k i
FEAK LT 5, 75 1 70 20 E /K A6 88 W38 B K 4 ik 38 b

E, =I+P+U-R,-D+W,-W, (2) - \ .
st i ! o PRCTL) w75 0T 13 /K O J 30 48 88 301 132 7K 43 Moy
H D=M,+1-M, R N
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Tab.3 Water consumption and daily water consumption of cotton with different water treatments
iH Jupil EE] ) B4 nt 22 4 LAEW
T1 83.55 95. 69 200. 16 60. 44 439. 84
T2 79.77 79. 68 206. 43 66. 70 432.59
T3 82.65 61.26 142.22 44. 81 330. 94
INKX
T4 76.37 81.31 146. 67 38.70 343.06
TS 84.01 85.17 132.39 35.62 337.19
£ /K &/ mm
FEACHL/me T6 77.07 109. 38 126.38 57.32 370. 14
T7 70. 22 108. 66 232.76 50. 18 461. 83
T8 72. 64 90. 48 195. 38 45.71 404. 22
R
T9 75.36 79.56 172. 48 50. 08 377.48
T10 69. 41 52.34 137.48 42.98 302.21
T1 2.88 4.35 4.77 1. 68 3.41
T2 2.75 3.62 4.91 1.85 3.35
T3 2.85 2.78 3.39 1.24 2.57
INX
T4 2.63 3.70 3.49 1.08 2. 66
TS 2.90 3.87 3.15 0.99 2.61
: / -d!
FOKEREE/ (mm-d ™) T6 2. 66 4.97 3.01 1.59 2.87
T7 2.42 4.94 5.54 1.39 3.58
T8 2.50 4.11 4. 65 1.27 3.13
R
T9 2. 60 3.62 4. 11 1.39 2.93
T10 2.39 2.38 3.27 1.19 2.34
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Tab.4 Soil moisture stress index of transplanted

cotton following wheat harvest

0L E W R gl AW
T1  1.046"  1.200°  0.969" 0.906"  1.017"

T2 1.000*  1.000®™  1.000°  1.000°  1.000°
T3 1.035*  0.769° 0.689™  0.672¢  0.765"
/J\E b I c b
T4 0.956* 1.021* 0.711**  0.581°  0.793"
TS 1.052*  1.069™ 0.641°" 0.535°0 0.780"
T6  0.965° 1.373*  0.612%  0.860™  0.855"

T7 1. 000" 1. 000" 1. 000" 1.000* 1. 000"

T8  1.035*  0.833"  0.840"  0.912" 0.876™

9 1.074 0.732°  0.741 0.998™  0.818

TIO  0.989*  0.482¢ 0.591°¢  0.857°  0.655¢
2.3.4 K[ Ab T 2 R R Rk A K 43 I RO ) R

M

77 J5 R R A AR B A B R b, K oA R
FEHOK o FIHECR I 8, £ 5 AW T RFK b
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RRCR(IWUE) o /NG E 25 R R, %5 40 3 WUE
MR BN NF IR S T4 (T3 (T2 [ T5 [ T1 . T6 , 4% &b
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1.72% R3S 25 T 26.67% [ 3E % /K % W5, WUE Al
IWUE 43 532 5 T 23.93% 1 34. 01% , J&- b 4 7 AL
7K o 8 AL 2, 45 3k 50 45 R & W, WUE F
IWUE f5 5 (9 AL AN J2 78 73 3K i Ab 31 T7 , 1] 2 3
HAHEK P Ab 3 T8, 5 AL 3 T7 AH EL, 4038 T8 (19 K A
PR PR T 3.98% ,(H T2 T 20. 00% 1 # /K %%
I, WUE il IWUE 425 7 9. 70% #1 20. 02% .
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T EL A TR R P R K B A M T SR BT K
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Tab.5 Water use efficiency of transplanted cotton following wheat harvest in different treatments

WbE FAR R/ (kgehm T?) #E/K B/ mm #E K it /mm WUE/(kg-m %) IWUE/ (kg-m ™)
Tl 3135.29% 439. 84 320 0.71 0.98
iv) 3500.29° 432.59 300 0.81 1.17
T3 3052.65° 330. 94 220 0.92 1.39
INEX
T4 3 439.99* 343. 06 220 1. 00 1.56
T5 2640.41¢ 337.19 210 0.78 1.26
T6 2622.54% 370. 14 240 0.71 1.09
T7 3252.21° 461.83 325 0.70 1. 00
T8 3122.72% 404. 22 260 0.77 1.20
(=g54
9 2661.93° 377.48 260 0.71 1.02
T10 1579. 80" 302. 21 195 0.52 0.81
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Effects of Different Water Treatment on Yield and Water
Use of Transplanted Cotton Following Wheat Harvest

Shen Xiaojun Sun Jingsheng Zhang Jiyang Gao Yang Wang Jinglei Liu Hao
(Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences, Xinxiang 453002, China)

Abstract; Water regulation has important influence on intransplanted cotton following wheat harvest. To
investigate a suitable irrigation schedule of intransplanted cotton following wheat harvest, an experiment
was conducted to study the effects of different water treatments on the water consumption, seed yield,
water use efficiency and quality of intransplanted cotton following wheat harvest. Three irrigation level
45% ~ 50% , 60% ~ 65% and 75% ~ 80% FC were set as lower limit of soil moisture for plot
experiment under a rainproof canopy at squaring stage and blooming-boll forming stage, respectively.

80% ~100% FC (T7), 60% ~80% FC (T8), 50% ~90% FC (T9) and 40% ~60% FC (TI10)

were set for pipe experiment from seeding stage to boll opening stage, respectively. Five irrigation quota
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treatments, 1.6 (T11), 1.3 (T12), 1.0 (T13), 0.7 (T14) and 0.4 (T15) times of £, (E,, was the
accumulated of 20 ¢cm pan evaporation during twice of the irrigation interval ) , were set for pot experiment
and the irrigation time of each treatment was consistent with a cycle of 4 ~10d, 3 ~7d, 2 ~5d and 4 ~
10 d at seeding stage, squaring stage, blooming-boll forming stage and boll opening stage, respectively.
The results were shown as follows, for plot experiment, seed yield, number of bolls per plant and single
boll weight were maximum under T2, and the difference of seed yield was insignificant compared to T4,
while WUE and IWUE decreased by 23.93% and 34.01% , respectively. For pipe experiment, the
numbers of bolls per plant and seed yield were maximal under T7, where the seed yield decreased by
3.98% for T8 compared to CK while WUE and IWUE increased by 9. 7% and 20. 2% , respectively. For
pot experiment, the numbers of bolls per plant and seed yield were maximal under T11, and seed yield
increased by 9. 7% and 30% compared to T12 and T13, respectively. This showed that moderate water
stress was propitious to improve seed yield and WUE of intransplanted cotton following wheat harvest
(lower limit 60% ~65% FC, upper limit 80% ~85% FC).

Key words; Cotton Seed cotton yield Water regulation Water use efficiency

(L#E 149 1)

Water Balance Models of Typical Forestland and Farmland in
Three Gorges Reservoir Area with CoupModel

Wang Xian' Zhang Hongjiang' Lii Xianghai’ Cheng Jinhua' Wang Wei’ Li Shiyou®
(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China
2. China International Engineering Consulting Corporation, Beijing 100048 , China
3. Research Center for Environmental Protection and Transportation Safety, China Academy of Transportation
Sciences, Betjing 100029, China
4. Chongqing Forest Resource Management Bureau of Simian Mountain, Chongging 402296, China)

Abstract: Based on field measurement, the CoupModel ( Coupled heat and mass transfer model for soil-
plant-atmosphere system ) was applied to simulate water balance in three kinds of vegetation types,
including broadleaved forest ( Schima superba and Lithocarpus glaber) , coniferous forest ( Cunninghamia
lanceolata and Pinus massoniana) and farmland ( Zea mays) in Three Gorges Reservoir Area of China.
The results showed that the simulated values of soil moisture were fairly consistent with measured ones and
the determination coefficient ( R>) were 0.80 to 0.91. Evapotranspiration was main output of water
balance with the percentage up to 61% , and the figures were ranked as follows: broad-leaved forest
(720 mm/a) > coniferous forest (700 mm/a) > farmland (601 mm/a). Annual simulated deep
percolation decreased by 60 mm for broad-leaved forest and 47 mm for coniferous forest compared with
that for farmland (452 mm/a), and it was even greater in wet year. For broad-leaved forestland, water
consumption was more than income during the experimental period, which was the main reason causing
soil water deficit. The water balance of farmland was characterized by moisture surplus, while spring and
autumn drought occurred in forestlands. There was obvious difference between forestland and farmland for
water conditions. Model results indicated that the vegetation species significantly influenced the
magnitude of water balance components, which called for further attention to the selection of tree-species
when planning future afforestation projects. Forest tending should also be applied scientifically during the
practice of vegetation restoration.
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